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Abstract

Background. Anterior cruciate ligament (ACL) injuries represent a significant issue in competitive handball,
frequently resulting in prolonged absence and diminished athletic performance. Given the sports high physical
demands, particularly at the collegiate level, monitoring training load and fatigue is essential to mitigating injury risk.
Objectives. This study aimed to examine the relationship between training load, markers of fatigue, and ACL injury
risk in male collegiate handball players during two competition seasons.

Materials and methods. A prospective cohort study was conducted with 93 male athletes (mean age:

20.8 + 1.6 years) from 13 collegiate handball teams across two seasons (AY 2022-2024). Training load was tracked
using weekly hours, session-RPE, and match exposure. The assessment of fatigue was performed through daily
wellness ratings and countermovement jump (CM]J) height decline. ACL injury risk was calculated from a composite
score including LESS assessments, limb asymmetry, and fatigue-related performance decline. Logistic regression was
used to identify predictors of ACL injury, with positional differences examined via ANOVA.

Results. Fatigue score was the only statistically significant predictor of ACL injury (p = 0.041). Players reporting
higher fatigue levels and categorized within the high training load group exhibited the greatest ACL risk. Right and
Centre Backs experienced greater training demands and fatigue accumulation compared to Left Backs.

Conclusions. The findings indicate that persistent fatigue, more than training volume alone, significantly predicts
ACL injury risk in collegiate handball players. Integrating regular fatigue monitoring and individualized load
management into training programs may reduce injury rates and improve athlete longevity.

Keywords: ACL injury, training load, fatigue monitoring, injury prevention, neuromuscular screening, handball

sports performance.

Introduction

Handball is a tremendously intense, contact sport that
involves sudden changes in direction, jumping, and almost
constant physical contact (Laver et al., 2018). These high-
speed movements exert a great amount of force on the lower
limbs, especially upon the knee joint, creating a higher
risk of anterior cruciate ligament (ACL) injuries for the
players (Di Paolo et al., 2021). (Setuain et al. 2018) state that
epidemiological studies show that ACL injuries rank among
the most common and impede players from competing for
a longer duration. In some instances, such injuries may lead
to permanent dysfunction (Rector et al., 2019). Therefore,
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analyzing the factors associated with ACL injuries, such as
trainingload and fatigue, will assist in formulating preventive
measures for this population (Monajati, 2017).
Theliterature is witnessing a surge of studies emphasizing
the important incidence rates of ACL injuries in the men’s
professional field handball (Myklebust et al., 2007). For
example, in the prospective analysis of the ‘ACL registry
in German Sports’ during seven consecutive seasons, the
overall incidence was 0.044 ACL injuries per 1,000 hours
of exposure, with the rate being found to be higher in the
first league compared to the second league (0.064 vs. 0.031
per 1,000 hours, respectively) (Fiinten et al., 2023) (Szymski
et al., 2021). In these injuries, re-ruptures accounted for
46.3%, pointing out the difficulty of establishing an effective
rehabilitation and return-to-play protocol. Rehabilitation
is vital after an ACL injury since if the rehabilitation is

905



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 25, Num. 4

incomplete, the patient may face a great chance of re-injury
and complications to the contralateral knee (Setuain et al.,
2018). In order to recommend strategies to prevent injuries
in players, a clear understanding of how training load and
fatigue affect injury risk is portrayed. Hence, this study
investigates the relation among training load, fatigue, and
ACL injury risk in male collegiate handball players.

The mechanisms behind ACL injury in handball are mul-
tivariate. This entails the usual non-contact situations, which
constitute sudden deceleration, pivoting, and landing from
jumps (Setuain et al., 2018) (Drole et al., 2023). The process is
made worse by muscle fatigue, which diminishes neuromus-
cular control and joint stability (Nasrabadi & Sadeghi, 2022).
Fatigue-related changes in movement, such as increased knee
valgus angles with decreased knee flexion while landing, have
been previously linked to an increased risk of ACL injuries
(Bourne etal., 2019) (Verschueren et al., 2020). Training loads
are another major factor in injury risk (Eckard et al., 2018).
Injuries due to overuse occur when intensive training is done
without adequate rest, thus making them more prone to
acute injuries like ACL tears. Oppositely, not training enough
causes one to be poorly conditioned, slightly increasing the
risk of injury. Hence, it is essential to observe and manage
training load to avoid injuries (Zeghari et al., 2019).

While the subject of ACL injuries as a major concern in
handball is well recognized, the investigation attempted onto
male collegiate athletes has been relatively scant (Drole et al.,
2023). Many of the extant studies (Schmidt et al., 2022) exam-
ine professional or elite players and fail to consider the specific
demands and constraints. While the contribution of training
load and fatigue to injury mechanisms is recognized, there
are only limited contributions from field data to assess these
variables in real-time (Zouhal et al., 2021). The current state
of literature truly calls for studies coupling objective assess-
ments of training load and fatigue levels and injury surveil-
lance within male collegiate handball players (Maciel et al.,
2022). These investigations could provide valuable insight into
modifiable risk factors for ACL injury and pave the way for
establishing targeted prevention strategies for this population.
Rehabilitation should take place without delay post-ACL inju-
ry to allow healing and establish normal functioning, includ-
ing individual programming focused on specific performance
characteristics relevant to handball (Ardern et al., 2018).

The study’s overarching purpose was to investigate
the relationships between training load, fatigue, and ACL
injury risk in male collegiate handball players over two
competitive seasons. The study aimed to identify potential
predictors of ACL injury in male collegiate handball players
via a prospective cohort design, utilizing a battery of field-
based monitoring tools. The central hypothesis is, broadly
speaking, that higher training loads and higher fatigue
scores are associated with greater risk for ACL injury. It is
expected that ACL injury incidence among players who have
sustained a greater amount of training load and used the
signs of neuromuscular fatigue as indicators will be higher
than that of players showing less fatigue.

Materials and Methods

Study Design

A prospective cohort study was conducted over two
consecutive competitive handball seasons (AY 2022-2024) to

examine the associations among training load, fatigue, ACL
injury risk, and performance outcomes in collegiate male
athletes the athletes. The study followed these guidelines to
ensure transparency and reproducibility in observational
research.

Participants

Ninety-three male handball players (mean age = 20.8 +
1.6 years) were recruited from thirteen collegiate teams in
the Bengaluru region, with a purposive sample being used.
Inclusion criteria included: (1) active roster status along with
aminimum of 5 hours of structured training per week, (2) no
acute musculoskeletal injury at the time of enrolment, and
(3) compliance rate of 280% with the designed mechanisms
to monitor movements in a field-based handball context.
Players were categorized based on tactical position into Right
Back, Left Back, and Centre Back to allow for the analysis of
position-specific risk exposure.

Measures and Instruments

Training load was measured utilizing internal and
external indicators: session-RPE (when indicated the Borg
CR-10 scale), weekly training hours (tracked by coaching
staff) and playing exposure. Fatigue was assessed using two
methods: daily self-reported wellness (10-point scale) scores,
and performance measures, specifically countermovement
jump (CM]J) height decrements of >10% from baseline.
The risk of an ACL injury was assessed using a composite
score which included Landing Error Scoring System (LESS)
scores, asymmetries in single-leg squat endurance (>15%
asymmetry), and signs of performance decrements due to
fatigue. Injuries were recorded as a binary variable (injured
vs not injured) and were confirmed by medical-marked
clinicians, taking into verification known diagnostic criteria
for ACL injury.

Statistical Analysis

Descriptive statistics were calculated for all variables of
interest for all positions. Logistic regression was employed
to determine significant predictors of ACL injury, presenting
odds ratios (OR’s) and 95% confidence intervals. One-way
ANOVA was employed to compare training load, fatigue,
on field performance measures and ACL risk indexes
between positional groups with Tukey’s HSD post-hoc
comparisons for the variables that border on significance.
Pearson correlation coefficients were computed to establish
relationships between load, fatigue, and risk related variables.
The entire statistical analyses were carried out using SPSS
v25 (Rashid, 2016) with a significance level set at a = 0.05
and a Bonferroni correction used to accommodate possible
Type I error resulting from multiple comparisons.

Results

A total of 93 male collegiate handball players completed
the full monitoring protocol over two competitive seasons
(AY 2022-2024), yieldinga complete dataset for trainingload,
fatigue, performance, and injury outcomes. All participants
met the inclusion criteria, with a mean age of 20.8 + 1.6
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Table 1. Descriptive Statistics by Player Position

Variable Centre Back Left Back Right Back
Age (years) 20.96 +1.95 2111 £2.12 21.26 £1.53
Height (cm) 180.86 + 13.18 178.87 £ 11.00 182.93 + 12.56
Weight (kg) 80.64 + 13.55 77.08 £ 11.59 81.96 +£9.33
Training Intensity (CR-10) 6.32+2.02 5324227 4.93 £2.40
Training Hours/Week 11.18 +4.60 10.79 £ 4.74 12.07 £ 4.17
Recovery Days/Week 221+£0.79 2.00 £0.84 1.85+£0.72
Match Count/Week 1.96 +1.10 2.50+1.11 237 +1.21
Fatigue Score (0-10) 5.29+2.61 4.74 £2.60 593 +2.46

Note: Values are reported as mean + standard deviation (SD). No inferential statistics were applied in this table; comparisons are
descriptive only. Significance level: Statistical significance for inferential comparisons is reported in subsequent analyses at p < 0.05.

years. Across the study period, a total of 18 confirmed ACL
injuries were recorded. The following subsections present
the findings in sequential order: descriptive statistics, injury
incidence and risk scores, predictive modelling of injury
risk, and positional differences in key variables.

The descriptive analysis reveals consistent participation
levels across positions, with comparable distributions in
training exposure and fatigue measures. Mean training
hours per week were slightly higher among Left Back
(10.31 + 2.78), followed by Right Back and Centre Back,
suggesting marginal positional differences in physical
demands. Fatigue scores showed less variability, with
Right Back reporting slightly elevated perceived fatigue
(mean = 5.85 £ 1.01), potentially reflecting the intensity and
frequency of high-speed demands typical of this position.
The consistency in CM] and performance scores across
groups supports general homogeneity in conditioning levels,
although subtle position-specific variations may warrant
turther exploration in relation to injury patterns.

Table 2. Injury Incidence and ACL Risk Scores by Position
and Load Category

Position Injuries  Total Injury ACL Risk Score
(n) (n) Rate (%) (Mean+SD)
By Player Position

Centre Back 2 28 7.14%  50.86 £17.93

Left Back 2 38 526% 43.45+17.74

Right Back 2 27 7.41%  52.22 +20.09
By Training Load Category (Weekly Hours)

Low 1 31 323% 45.39 £16.10

Medium 2 33 6.06% 45.94 = 18.66

High 3 29 10.34%  53.86 +20.74

Note: Injury incidence is reported as percentage of injured
players per category. ACL risk scores represent composite values
derived from limb asymmetry, fatigue markers, and LESS criteria.
Significance level: Group differences assessed in later analyses;
threshold for significance was set at p < 0.05.

ACL injury incidence was highest among Right Back
(7.41%) and Centre Back (7.14%), while Left Back showed
a slightly lower incidence (5.26%). This trend may reflect
biomechanical and tactical differences, as backcourt players

frequently engage in high-impact movements such as cutting,
jumping, and pivoting under defensive pressure. Notably,
the highest ACL risk score was also observed among Right
Back (mean = 52.22 + 20.09), further supporting the role of
positional demands in predisposing athletes to non-contact
knee injuries.

When stratified by training load category, players
in the high-load group demonstrated the highest ACL
injury rate (10.34%) and the greatest mean ACL risk score
(53.86 + 20.74), as summarized in Table 2. This pattern
suggests a potential dose-response relationship, where
increasing training demands may elevate the physiological
strain associated with injury risk.
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Fig. 1. Training Load Vs. ACL Risk

To further explore this relationship, Figure 1 presents
a scatterplot depicting individual weekly training hours in
relation to ACL risk scores. The scatterplot reveals a clear
positive trend, indicating that athletes with higher training
loads tend to exhibit elevated ACL risk scores. Notably,
players who sustained injuries (highlighted in red) are more
concentrated in the upper range of both training hours and
risk scores, suggesting that cumulative external load may
play a critical role in injury susceptibility.

Multivariate logistic regression identified fatigue score
as the only statistically significant predictor of ACL injury
(B =0.884, p=0.041). The odds ratio of 2.42 suggests that
for each one-unit increase in fatigue score, the likelihood
of sustaining an ACL injury more than doubles. This
reinforces the importance of subjective fatigue monitoring
in injury prevention models and supports fatigue as a critical
modifiable risk factor in load management protocols.
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Table 3. Logistic Regression Predicting ACL Injury Occurrence

Variable B Coefficient Std. Error p 0Odds Ratio
(OR)
Intercept (const) -9.000 4328 0.038 0.00
Training Intensity 0.182 0.234  0.438 1.20
Training Hours/Week 0.141 0.120  0.238 1.15
Fatigue Score 0.884 0.433  0.041 2.42
Recovery Days/Week -1.539 0.831  0.064 0.21

Note: Odds ratios (OR) with 95% confidence intervals (CI) are
reported for each predictor variable. Model fit assessed using
Nagelkerke R* and Hosmer-Lemeshow goodness-of-fit test.
Significance level: p < 0.05 considered statistically significant

Although not statistically significant, recovery days per
week demonstrated a protective trend (OR = 0.21,p = 0.064),
indicating that structured recovery may mitigate injury risk.
Neither training intensity nor weekly training hours were
significant predictors, although both showed small positive
associations with injury likelihood. These findings suggest
that injury risk is more closely tied to recovery adequacy and
accumulated fatigue than to training volume alone.

Fatigue Score

Training Hours/Week ke

Training Intensity ——

Recovery Days/Week - Fe——H
[¢] 1

2 3 4 5
0Odds Ratio (95% Cl)

Fig. 2. logistic regression predictors of ACL injury

To visually summarize the predictive strength of each
variable, a forest plot was constructed (Figure 2), displaying
odds ratios and corresponding 95% confidence intervals. The
figure highlights fatigue score as the most prominent risk
factor, while illustrating the nonsignificant but directionally
relevant roles of other load-related variables.

Table 4. ANOVA Results for Positional Differences

Variable F p
Training Hours/Week 0.642 0.529
Training Intensity 2.907 0.060
Fatigue Score 1.704 0.188
Performance Score 1.778 0.175
ACL Risk Score 2.180 0.119

Note: One-way ANOVA used to test differences among player
positions. Variables with p < 0.05 were subjected to post hoc analysis
using Tukey’s HSD test. Significance level: p < 0.05. Bonferroni
correction applied where multiple comparisons were performed.

ANOVA revealed no statistically significant differences
among positions across the five variables examined. How-
ever, training intensity approached significance (F =2.91,
p = 0.060), suggesting a trend toward positional variation in
internal load. This preliminary signal was further explored
through post hoc testing (Table 4), which identified a near-
significant difference between Centre Back and Right Back
(mean difference = -1.40, p = 0.059). Such a trend may re-
flect distinct tactical roles and physiological profiles associ-
ated with each position, wherein Centre Back are typically
involved in both playmaking and defensive transitions.

Fatigue score, performance metrics, and ACL risk
scores did not differ significantly by position, which may
reflect uniformity in training programs or small sample
variation. Nevertheless, the positional trends observed
warrant continued investigation using larger samples and
multilevel modelling approaches to capture the complexity
of positional demands in collegiate handball.

Discussion

The study followed a two-season prospective cohort and
revealed significant associations between perceived fatigue
and ACL injury incidence in collegiate male handball play-
ers. Among all factors analyzed, fatigue score was the only
statistically significant variable for ACL injury (OR =2.42,
p = 0.041), meaning that athletes who considered themselves
more fatigued were twice-and-a-half times more likely to
sustain an ACL injury. This is in line with several proposals
stating that neuromuscular fatigue lessens the ability of the
muscle system to assure dynamic stability and sensorimotor
control, thereby heightening injury risk during high-load
activities, such as deceleration, cutting, and landing (Méjane
et al.,, 2019) (Larson et al., 2018).

On the other hand, cases in high training load situa-
tions registered injury rates higher than 10.34% and ACL
risk scores (Bowen et al., 2017), hence strengthening the
relevance of insufficient recovery from an increased external
load. Injuries showed no statistically significant difference in
relation to training intensity and total hours within the re-
gression models, yet the directional association with injury
susceptibility has been reported elsewhere (Ertel et al., 2020)
(Batterson et al., 2020), thereby confirming load and recov-
ery-based interaction as the principal factors determining
injury risk (Yung et al., 2023). The tendency for greater risks
in Right Back and Centre Back may relate to position-spe-
cific movement demands involving lateral movements and
high-frequency contacts stressing the knee joint complex.

In agreement with the literature complaint fatigue and
poor load management as primary risk factors for lower ex-
tremity injuries within team sports (Payne et al., 2023), these
findings are observed. Past studies have also stated that fa-

Table 5. Post Hoc Analysis: Training Intensity by Position (Tukey HSD)

Comparison Mean Difference p 95% CI (Lower - Upper) Significant
Centre Back vs Left Back -1.01 0.174 [-2.33,0.32] No
Centre Back vs Right Back -1.40 0.059 [-2.83,0.04] No (borderline)
Left Back vs Right Back -0.39 0.768 [-1.73,0.95] No

Note: Pairwise comparisons conducted using Tukey’s Honestly Significant Difference (HSD) test. Results indicate which positional
differences in training intensity reached statistical significance. Significance level: Post hoc results were interpreted at p < 0.05 following

a significant ANOVA main effect.
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tigue disturbs the joint stabilization and alters the lower limb
kinematics upon landing and pivoting in elite and youth-
handball populations (Payne et al., 2023; Rostami et al.,
2018). Relevant associations have also been evinced in fellow
pivot-dominant sports like basketball and soccer wherein
neuromuscular fatigue has been suggested to increase lesser
knee flexion angles and greater valgus moments, both impli-
cated in ACL injury mechanisms (Bourne et al., 2019; Parker
et al., 2022). These results further emphasize the develop-
ment of training and recovery programs to prevent ACL in-
juries, especially in sports of high intensity, such as handball.

Our results add to the evidence produced in Favor of the
short-ACWR model, in those abrupt increments in training
load, especially when paired with insufficient recovery time,
tend to increase injury risk (Andrade et al., 2020). However, our
study extends the body of literature on this matter by consider-
ing subjective fatigue measures alongside field-based ACL risk
screening (LESS scores, limb asymmetry), thereby allowing for
a more integrated evaluation of injury susceptibility than stud-
ies that rely solely on biomechanical or performance variables.

Hence, monitoring fatigue and individualized load
management are essential in collegiate handball settings.
Subjective tools, such as a daily wellness questionnaire, could
be a cheap, sensitive indicator of the accumulated neuromus-
cular strain. Suppose after crossing a certain critical fatigue
threshold, either modified training protocols or extra recov-
ery days or even neuromuscular reconditioning are given to
athletes. In that case, the incidence of injuries could drasti-
cally be lowered (Sampson et al., 2019). Next, we suggest
position-specific interventions. Because of the heightened
risk among right-Back and Centre Back, neuromuscular
training (perturbation training, single-leg stability exercises)
that specifically addresses these players should be added into
their weekly training schedule (Yamchi et al., 2022).

At the same time, internal loads should be monitored
(session-RPE) along with the external (mean training hours,
sprint volume) to avoid overuse and decreases in abrupt
increments of ACWR (Andrade et al., 2020). When possible,
to alleviate accumulated joint stress, performance staff may
wish to consider rotating higher risk players or staggering
their heavy sessions.

A very strong aspect of this study by Zemkova et al. (2020)
is its prospective nature over two competitive seasons, thus
making greater temporal inference about causality possible than
with retrospective analyses. Furthermore, in the load monitor-
ing procedure, a wide spectrum of parameters was measured,
ranging from subjective ones (fatigue, wellness scores) to ob-
jective ones (training duration, performance outcomes), thus
increasing its ecological validity and real-world applicability.

A few limitations, however, need to be acknowledged.
First, the sample was limited to male collegiate handball ath-
letes, which limits generalization to female athletes or other
levels of play. Previous research has shown sex-specific bio-
mechanical and hormonal differences in ACL injury mecha-
nisms, which were not considered by this study. Second, al-
though field-based fatigue markers such as CM] decline are
practical, they may not be as sensitive as laboratory-grade
measures (e.g., electromyography, isokinetics) at detecting
subclinical neuromuscular deficits. Third, even if using self-
reported training data and coach logs may introduce recall
or reporting bias, the use of standardized monitoring proce-
dures probably limits this possibility.

Conclusions

The present study is the first to provide prospective evi-
dence concerning the association between training load, fa-
tigue, and the risk of ACL injury in collegiate male handball
players. Fatigue was found to be the strongest predictor for
ACL injury, with injury risk more than doubling for high
subjective fatigue scores. Those players experiencing high
records of training load without sufficient recovery were
again found to have high risk profiles for ACLs, whereas
such players were concurrently prone to experiencing far
greater injury incidence levels, stressing the role of proper
load management on injury prevention.

This, consequently, demands the coaching staft and
sports scientists to monitor fatigue systematically by using
simple tools such as well-being questionnaires and jump
performance as part of their routine training oversight.
Doing so, while monitoring the internal and external loads
regularly, especially for positional groups deemed at risk such
as the Right and Centre Back, will allow for the identification
of at-risk athletes before injuries occur.

These findings provide valuable insights for educators,
coaches, and sports scientists working with collegiate
athletes. By incorporating simple monitoring tools into
physical education programs, institutions can better
manage athlete workload, reduce injury risk, and improve
performance sustainability.
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on the Onset of Electromyography Activity of Selected

TpeHyBaane HaBaHTaXX€HHA, BTOMa Ta PU3nNK
TpaBMYyBaHHA NepeAHbOI XpecTonofioHol 3B'A3KN

y CTYAEHTIB-raHa60nicTiB 4ONoBi4oi cTaTi: [lBOCE30HHEe
NpocneKTUBHE KOropTHe AOC/iAXKEeHHA

Amnsap Ari C. Caiieg'*5¢P, ITxx. leBix Metbio [Ixeitmc'A<P

'THEOCTaHCHKMIT IHCTUTYT TEXHOJIOTIN Ta HAyKN

ABTOpPCHKNMI BRI A — Au3aitH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pedepar. Crarrs: 7 c., 3 Tab., 2 puc., 32 mpxepena.

Ictopis muranHs. TpaBMyBaHHsI [lepefHbOI XpecTorofioHoi 38’a3ku (IIX3) cTaHOBUTDH CYyTTEBY IIPOOIEMY B 3MarabHOMY
raHf6o7i, 1110 9acTO IPU3BOAUTD KO TPUBAJIOL BIICYTHOCTI IPpaBlis Ta 3HIDKEHHS CIIOPTUBHOI Pe3y/IbTaTUBHOCTL. 3 OITIANY Ha BU-
coki (isuyHi BMMOTH JI0 IIbOTO BUJY CIIOPTY, 0COOMUBO Ha CTYAEHTCHKOMY PiBHi, MOHITOPMHT TPEHYBa/IbHOTO HaBaHTAXKEHH Ta
BTOMM € Ha/I3BMYAIHO BOXK/IMBYM Ji1 3SMEHIIEHHSA PUSUKY TPABMYBaHHS.

Mera mocmigKeHHs. MeTa 1IbOTO TOC/Ii/PKEHH: II0JIsATala Y BUBYEHH] B3a€MO3B A3KY MK TPEHYBa/IbHIM HaBaHTa>KEHHSM,
MapKepaMy BTOMN Ta PU3MKOM TPABMYBAHHS IepPefHbOI XPeCTONMOAIOHOI 3B A3KM Y CTY/eHTiB-TaHAOO/ICTIB 40/I0BiYOi cTati
BIIPOJIOBXK [JBOX 3MarajibHMX CE€30HiB.

Marepianu Ta MmeTogu. [IpoBefieHO MPOCIIEKTUBHE KOTOPTHE TOCTIIKEHHA 3a YIacTI0 93 CIOPTCMEHiB-40/IOBIKiB (cepeHiit
Bik: 20.8 £ 1.6 poKy) 3 13 CTyIeHTCbKUX TaHHZOOIbHUX KOMaHJI IIPOTATOM [IBOX Ce30HiB (2022-2024 HaBuanbHi poknu). Tpeny-
Baj/IbHE HAaBaHTa)KEHH: BiICTEXXYBa/loOCA 3a JOIOMOTOI0 LIOTVKHEBMX IOfIH, TPEHYBa/IbHMX CECill, B AKMX IHT€HCUBHICTb BIIPaB
PETyIoBanacsa Ha OCHOBI iHAMBi/lyaTbHOTO CIPUIHATTS HABAHTA)KEHHA Ta PiBHA PU3UKY OTPUMMAHHS TPAaBMYBaHHA IIiJ] Yac MaT-
4iB. OuiHKa piBHs BTOMM IIPOBOAMIACS Yepe3 IOfeHH] TOKa3HMKI CAMOIIOYYTTs Ta 3HIDKEHHSI BUCOTH CTPUOKA 3 KOHTPPYXOM
(CKP). Pusuk tpaBmyBanss I1X3 pospaxoByBaBcsi Ha OCHOBI KOMOiHOBaHOTO 6aty, 1m0 BKIo4aBs nmokasHuku LESS (cucrema oi-
HIOBaHHA IIOMIJIOK IIifi YacC IpM3eM/ICHH:), aCUMETPii0 KiHI[iBOK Ta 3HVDKEHHS Pe3ylIbTaTUBHOCTI, II0B’A3aHe 3 BTOMOIO. 3 METOI0
BU3HAYEHHs NIPeAUKTOPiB TpaBMM I1X3 BMKOPUCTOBYBaIacs NOTiCTMYHA Perpecis, a Io3uLiliHi BifMiHHOCTI JoCTipKyBamcs 3a
METOJOM IVICIIEPCITHOTO aHali3Yy.

Pesynprarn. [TokasHuk BroMy OB €IVHUM CTATUCTUYHO 3HAYYIIUM IIPEAMKTOPOM TPABMU IE€PESHbOI XPeCTOMORIOHOT
3’3k (p = 0.041). Ipasui, sAKi HOBIZOM/IAIN PO BUIUIT piBeHb BTOMU i HajIeXXalu {0 TPYNNU 3 BUCOKUM TPEHYBAIbHUM Ha-
BaHTAXKEHHAM, MM HalOIbLINIT PUSUK TPAaBMYBAaHHs IIepefHbOI XpecTononiOHOI 38’ 13ku. IIpaBi Ta LeHTpanbHi 3aXMCHUKI
CTUKAINCA 3 OIIBIINMI TPEHYBa/IbHUMY HABAHTKEHHAMM Ta HAKOIMYEHHSM BTOMM IIOPIiBHIHO 3 JIBUMM 3aXMCHUKAMIL.

BucHoBKu. PesybraTit HOCTIIKEHHS CBifYaTh, IO MOCTilTHA BTOMA, K YMHHIK, 110 Ma€ OI/IbIINIT BIUIMB, HDK 0OCAT TpeHy-
BaHb, € 3HAYYIVM IIPEAMKTOPOM PU3UKY TPAaBMyBaHH: IlepefHbOI XPeCTONOAIOHOI 3B’ A3KM Y CTy/ieHTiB-raH00/micTiB. IHTerpa-
1jisl pery/IApHOrO MOHITOPMHIY BTOMM Ta iH/IMBiZlya/IbHOTO KOHTPOJII0 HABAHTaXXEHb /10 TPEHYBA/IbHUX IIPOTPaM MOXKE CIPUATH
SHVDKEHHIO PiBHA TPAaBMATU3MY Ta HOKPAIL[EHHIO CIIOPTUBHOTO JOBIOJITTA.

KirouoBi cnoBa: TpaBMa IepelHbOI XpecTONoiOHOI 3B’ A3KM, TPeHyBaIbHe HaBaHTA)XEHHA, MOHITOPMHT BTOMHU, IIpodinax-
THKa TPaBMYBaHH:, HEPBOBO-M S30BUI1 CKPUHIHI, CIIOPTUBHA Pe3y/IbTATUBHICTD Y TaHAOOTI.
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